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ABSTRACT 
Does Distraction During Bottle Feeding Promote Over-Feeding? 
Rebecca Pollack Golen, M.A. 
Alison K. Ventura, Ph.D. 
 
 
 
 
 Individuals who are distracted by surrounding stimuli (e.g., watching television, 
using a tablet and/or computer, etc.) during meals tend to consume more food and energy 
than those who are not distracted. This is because distraction during meals decreases 
individuals’ awareness of their internal states of hunger and satiation. It is unclear 
whether this phenomenon carries over to maternal distraction during infant feeding. 
While there is existing literature on responsive infant feeding, and its beneficial impacts 
on infant feeding outcomes, the present study is the first to assess maternal distraction 
during the mother-infant feeding interaction and its impact on responsive feeding and 
infant formula/milk consumption. 
 This secondary analysis of a bottle-feeding study had three specific aims: 1) to 
compare amounts of formula/milk consumed between infants of distracted mothers vs. 
infants of non-distracted mothers with the hypothesis being that the former would 
consume more than the latter; 2) to compare the degree of maternal responsiveness to 
infant cues between distracted mothers versus non-distracted mothers with the hypothesis 
being that the former would score lower on the sensitivity to cues and responsiveness to 
infant distress than the latter; 3) To explore predictors of distraction during the feeding 
interaction.  
Mothers and their 0 to 24-week-old bottle-feeding infants (N=28) visited the 
laboratory for feeding observations. Mothers were video-recorded while feeding their 
  
x 
infants as they normally would at home. Infant intakes were assessed by weighing the 
bottles before and after the feedings. Maternal distraction was defined as: 1) looking 
somewhere other than at the infant for more than 75% of the feeding; 2) using a cell-
phone; 3) conversing with someone other than their infant; or 4) falling asleep. To 
explore predictors of maternal distraction, mother and infant anthropometrics were 
measured, and mothers completed questionnaires about their feeding styles, infants’ 
temperaments, and own eating habits. Finally, video records were scored using the 
Nursing Child Assessment Satellite Training (NCAST) Parent-Child Interaction (PCI) 
Feeding Scale, which provided measures of mothers’ sensitivity to infant cues and 
responsiveness to infant distress. 
The difference in intakes for infants of distracted (n=8) vs. not distracted (n=20) 
mothers did not reach significance (p=0.24). There was, however, a trend towards a 
significant interaction between maternal distraction and infant age (p=0.06): the 
association between maternal distractedness and intake for infants over 10.9 weeks of age 
approached significance (distracted: 174.4 ± 23.0 ml vs. non-distracted: 126.7 ± 14.5 ml; 
p = 0.09), whereas there was no association between maternal distraction and intake for 
infants younger than 11 weeks of age (p=0.99). Maternal distraction and infant intake 
was also modified by two dimensions of infant temperament: orienting/regulation 
capacity (p=0.03) and surgency (p=0.04). When infants had low levels of 
orienting/regulation capacity, those whose mothers were not distracted consumed 
significantly less than those whose mothers were distracted (92.4 ml ± 13.8 ml vs. 177.1 
± 33.8 ml, p=0.03). When infants had high levels of orienting/regulation capacity, there 
was no difference in intake between infants with distracted mothers vs. those with non-
  
xi 
distracted mothers. Infants with low levels of surgency who had non-distracted mothers 
consumed significantly less than those whose mothers were distracted (78.4 ml ± 14.3 ml 
vs. 140.6 ml ± 22.5 ml, p=0.03). For infants with high levels of surgency, there was no 
effect of maternal distraction on infant intake. 
A higher proportion of distracted mothers scored lower on the sensitivity to cues 
subscale of NCAST feeding scale than non-distracted mothers (p=0.04, Fisher’s Exact 
Test). Additionally, a significantly greater proportion of distracted mothers were single 
(p=0.05), and there was a trend towards a significantly higher proportion of distracted 
women classified as low-income compared to non-distracted mothers (p=0.07). 
Furthermore, distracted mothers tended to have higher levels of pressuring (p=0.09) and 
lower levels of responsive feeding styles compared to non-distracted mothers (p=0.07).  
  In conclusion, maternal distraction during bottle-feeding may increase the risk of 
overfeeding infants who are older, who have poor self-regulatory capacity, and who are 
low in surgency/extraversion. The findings of this study also highlighted certain maternal 
characteristics associated with maternal distraction. Further research with experimental 
designs and larger samples is needed to fully understand the predictors and effects of 
maternal distraction on infant feeding. 
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CHAPTER 1: INTRODUCTION AND SPECIFIC AIMS 
1.1 Introduction 
 Childhood overweight and obesity in the United States remains a pressing health 
concern.
1,2
 An early predictor of risk for childhood overweight and obesity is rapid infant 
weight gain; thus, recent public health experts have highlighted the need for effective 
strategies to moderate early weight gain trajectories.
3-5
 At this time, research evaluating 
the causes of, and hence targets for prevention efforts geared towards moderating rapid 
infant weight gain is lacking.
6
 What is known, however, is that infants’ feeding patterns 
are shaped largely by the way their parents respond to their infants’ temperaments, 
appetites, and feeding cues,
7-10
 making further insight into parents’ infant feeding 
behaviors crucial in identifying new strategies to regulate weight gain during this early 
phase of life.    
 Recent research on infant feeding outcomes has focused on maternal infant-
feeding styles, and their effects on infant feeding behaviors and weight gain.
11,12
 One type 
of feeding style, responsive feeding, has received attention for potentially promoting 
healthy weight gain, due to its child-centered approach in which mothers or caregivers act 
appropriately and immediately in response to their infants’ feeding cues.9,10,13 Subjective 
and observational evidence suggests that responsive feeding, as opposed to restrictive or 
pressuring feeding styles, may result in appropriate weight gain due to infants learning 
normal responses to hunger and satiation states.
14-16
 However, research is still lacking in 
this area.  
 One dimension of maternal feeding practices that has not been explored is that of 
maternal distraction during bottle-feeding, and its effects on amount of infant formula or 
2 
milk consumed as well as its effects on maternal responsiveness to the infant during the 
feed. This is of particular interest due to the large body of literature showing that 
individuals who are distracted while eating typically become less aware of their internal 
states of hunger and fullness and ultimately consume more food than they would if they 
were not distracted.
17-21
 It would follow that mothers who are distracted while feeding 
their infants would be less aware of their infants’ feeding cues, resulting in less 
responsive feeding, and potentially overfeeding. Research in this area is therefore crucial 
to determine if there is indeed a relationship between distracted feeding and negative 
infant feeding outcomes, as well as to identify mothers who may be most at risk for this 
type of feeding.  
 This was an observational, secondary analysis of a bottle-feeding study in which 
mothers and their infants visited the laboratory on two separate occasions to bottle-feed 
their infants as they normally would at home.  It is the first study to examine the 
relationship between maternal distraction during the feeding interaction and infant 
formula/milk intake and maternal responsiveness to infant feeding cues, as well as to 
explore predictors of mothers who tend to be distracted while feeding versus those who 
do not. The results of this study could pave the way for larger experimental studies, 
geared towards determining the cause/effect relationships of maternal distraction and 
formula/milk consumption and maternal distractedness and maternal responsiveness to 
infant cues. Findings would allow for novel and critical evidence-based policies 
promoting educational programs that target bottle-feeding mothers who habitually engage 
in distracted feeding behavior. These programs would involve teaching mothers strategies 
3 
for developing more mindful approaches to bottle-feeding their infants, thereby putting 
them in an optimal position for further instruction on responsive feeding.  
 
1.2 Specific Aims 
 The objective of the present study was to assess the impact of maternal distraction 
during infant feeding interactions on infant feeding outcomes. This study had three 
specific aims: 
 
Aim 1: To compare amounts of formula or milk consumed in the laboratory 
by infants whose mothers engaged in distracted feeding versus those whose 
mothers did not engage in distracted feeding. Infant intake was assessed by 
weighing bottles before and after the feeding.  
Hypothesis: It is expected that infants whose mothers engaged in distracted 
feeding in the laboratory (e.g., looking somewhere other than at the infant for 
more than 75% of the feeding; using a cell-phone or smart phone [including 
talking, texting or using apps]; engaging in full conversations with someone else 
in the room other than the infant; and falling asleep) will consume more formula 
or milk than infants whose mothers do not engage in distracted feeding. This 
projection is based on literature reviewed in this paper, which suggests that 
individuals who consume food while engaged in activities that require attention, 
become less aware of their internal cues of hunger and satiation, and tend to eat 
larger quantities than those who do not engage in these distracting activities while 
eating.
18,19
 It follows that mothers who are distracted while feeding their infants 
4 
may be less sensitive to their infants’ satiation cues, leading them to overfeed 
their infants.  
Aim 2: To assess mothers’ sensitivity and responsiveness to infant cues by 
behavioral coding of feeding interactions using the Nursing Child Assessment 
Satellite Training (NCAST) Parent-Child Interaction (PCI) Feeding Scale,
10
 
and then to compare levels of sensitivity to infant cues and responsiveness to 
infant distress of distracted mothers versus non-distracted mothers.   
Hypothesis: It is expected that mothers who engaged in distracted feeding will 
score lower on the NCAST PCI-Feeding Sensitivity to Cues and Responsiveness 
to Child Distress subscales compared to mothers who do not engage in distracted 
feeding. Given that theses subscales are used to measure mothers’ sensitivity and 
responsiveness to their infants’ feeding and emotional cues, it logically follows 
that mothers who are distracted will be less sensitive and responsive to their 
infants’ behaviors.   
Aim 3: To explore predictors of mothers who engaged in distracted feeding 
versus those who did not.  Such predictors include mothers’ demographics, 
parenting confidence, feeding behavior, and eating style.  They will also 
include infant weight status, temperament, and appetite.  Predictors will be 
explored using the results of demographic forms, anthropometric measures 
and questionnaires completed by the mothers. The questionnaires measured 
the following specific constructs: 1) using food to soothe their infants;
22
 2) 
mothers’ perceived parenting confidence;23 3) mother’s perception of infant 
appetite and eating behaviors;
24
 4) mothers’ perception of their infants’ 
5 
temperament;
25
 5) mothers’ feeding style;12 and 6) mothers’ own eating 
behaviors.
26
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CHAPTER 2: LITERATURE REVIEW 
2.1 Childhood Obesity in the United States  
The prevalence of childhood overweight and obesity has reached epidemic levels 
over the last several decades.
2
 While promising research has indicated that childhood 
overweight and obesity rates have become stable and have even declined in recent 
years,
27
 the numbers continue to remain high with 31.8% of youth either overweight or 
obese, and 16.9% obese.
1
 In addition, 8.1% of infants were classified as having excess 
weight for recumbent length in the 2011-2012 National Health and Nutrition 
Examination Survey (NHANES), as measured by weight for recumbent length ≥95th 
percentile on the Center for Disease Control and Prevention’s (CDC) 2000 growth 
charts.
1
 When using the World Health Organization’s (WHO) growth charts, which 
define excess weight for recumbent length as ≥97.7th percentile, 7.1% of infants were 
classified as overweight.
1
 These trends have remained stable between the 2003 to 2004 
and 2011 to 2012 NHANES assessment.
1
  
2.1.1 Contributors to Childhood Obesity 
The etiology of obesity is complex,
2
 and a number of both modifiable and non-
modifiable factors likely contribute to excess weight gain during childhood. With respect 
to non-modifiable factors, a significantly higher proportion of girls (11.4%) 0 to 2 years 
of age compared to boys (5.0%) in the same age range, have high weight for recumbent 
length.
1
 In addition, obesity rates tend to be higher in Hispanic and non-Hispanic black 
youth (between 2 to 19 years of age) than their non-Hispanic white youth counterparts.
1
 
Furthermore, obesity rates are disproportionally higher in families with lower incomes 
and levels of education.
2,28
  
7 
Fortunately, modifiable factors, such as food consumption, hold promise as 
targets for intervention efforts.  For instance, it is well documented that over the last four 
decades there have been significant increases in restaurant and fast-food chain portion 
sizes and ensuing energy intake among children living in the United States (U.S.).
29-31
 
While it has been found that older children and adolescents are more inclined than 
younger children to increase food consumption when offered larger portion sizes,
32
 there 
is also evidence to suggest younger children are just as likely as older children to overeat 
in response to large portion sizes.
33
 
Another modifiable factor that influences weight status is that of physical activity, 
mainly due to its function in increasing energy metabolism.
34
 According to the U.S. 
Health Department of Human Services,
35
 children should engage in at least 60 minutes of 
physical activity daily, mainly in the form of aerobic exercise, to maintain a healthy body 
weight. Children who are obese are less likely to adhere to these recommendations and 
are more likely to engage in more sedentary behaviors than are non-obese children.
36
 In 
addition, emerging research illustrates very young children in the preschool setting are 
currently engaging in significantly more sedentary behaviors than in physical activity.
37
 
While research on physical activity in infancy and toddlerhood is limited,
38
 Zimmerman 
et al.
39
 found that 40% of a randomly selected group of American children as young as 3 
months of age, regularly engaged in television or DVD/video watching, and by 24 
months of age television and DVD/video watching rose to 90%. In view of the well-
recognized fact that exceeding one’s energy needs results in weight gain, it is not 
surprising that trends in childhood overweight and obesity status coincide with increases 
in food consumption and sedentary behaviors. It follows that interventions should target 
8 
these difficult-to-change, yet essentially alterable food and physical activity-related 
behaviors 
2.1.2 Rapid Infant Weight Gain 
Recent research has also shown that a prominent risk factor for childhood and 
adolescent overweight and obesity is rapid weight gain during infancy.
40
 Ekelund and 
colleagues
41
 conducted a noteworthy prospective study that illustrates this risk factor. 
These investigators followed a cohort of 128 individuals born in the mid 1980’s. Weight 
and length/height was then measured annually from birth until 17 years of age. When 
participants reached age 17, the investigators again collected their heights and weights, as 
well as took their fasting blood samples. The findings indicated that rapid weight gain 
during infancy (0 to 6 months), not early childhood (3 to 6 years of age), predicted 
greater metabolic risk factors later in life, including higher blood pressure, fasting 
glucose levels, fasting triglyceride concentrations, and lower high density lipoprotein 
(HDL) cholesterol levels.
41
 A number of other researchers have confirmed these findings 
by reporting that rapid infant weight gain is a strong predictor of overweight status,
4
 
higher waist circumference,
5
 and even non-alcoholic fatty liver
3
 later in life.  
These findings illustrate that prevention of rapid infant weight gain is essential for 
promoting optimal metabolic and behavioral development, and potentially reducing risk 
for chronic diseases in childhood and adulthood.  This emerging body of research on the 
risks associated with rapid weight gain during infancy has, in part, led to the recent 
recognition of infancy as a critical period for determining risk of obesity and establishing 
preventive strategies.
6
 It is now widely believed that targeting this developmental stage 
9 
has the potential for promoting significant declines in the current rates of childhood 
obesity.
6
 
Currently, there is a paucity of research on obesity prevention interventions 
geared towards children under the age of two years.
6
 Reasons for this include: 1) 
difficulty and expense in conducting research studies with this age group; 2) the current 
emphasis of government funding for school-based obesity prevention interventions; 3) 
the lack of funds for meaningful studies of appropriate duration; 4) difficulty getting 
infants into a lab setting; and 5) the novelty of, thus lack of funding for, research 
targeting infancy for obesity research.
6
 Despite the lack of data, this time period is crucial 
for preventive strategies given that growth and learning occurs more rapidly during 
infancy than during any other stage of life. Throughout this early stage in life, infants 
learn most about behavioral norms and the environment from their parents or caregivers.
7
 
In particular, parents shape their infants’ eating environments by making decisions 
related to intake that their infants are not old enough to make for themselves.
7
 It follows 
that further investigation into parents’ infant feeding practices is fundamental to 
determining how best to avoid rapid infant weight gain.  
2.2 The Importance of Responsive Feeding for Obesity Prevention  
Given our current understanding of energy balance, it is logical to assume that 
rapid weight gain during infancy is a result of an imbalance between energy intake and 
expenditure.  Physical activity is likely only a minor contributor to this imbalance 
because of the immaturity of young infants’ motor skills. Thus, it is probable that over-
feeding plays a larger role in this imbalance than low levels of activity. Consumption 
during infancy is unique to most other developmental periods because the infant is solely 
10 
depending on his or her caregiver, and most often his or her mother, to determine when, 
where, and what (and sometimes even how much) will be consumed. Consideration of 
mother-infant interactions, and the impact of mothers’ feeding practices on infant feeding 
and weight status outcomes, is a logical starting point for understanding predictors of 
rapid weight gain during infancy.  
There is strong evidence for an influence of maternal and infant interactions on 
development in a number of fundamental domains including infant’s cognitive 
development, attachment and self-regulation.
42-44
 The quality of this interaction is highly 
dependent upon the mother’s responsiveness to her infant,42 or the degree to which she 
displays immediate, appropriate and contingent behaviors following her infant’s actions, 
regardless of whether they are characterized as distressed or non-distressed actions.
43
 The 
association between maternal responsiveness and positive child developmental outcomes 
is outlined below.  
2.2.1 Influence of Maternal Responsiveness on Child Development 
One critical area of development impacted significantly by maternal 
responsiveness includes cognitive development. Successful cognitive development is 
characterized by a child’s competencies in memory, attention, object and idea 
representational abilities, and processing speed.
45
 It has been shown that children with 
more responsive mothers display longer attention spans, greater persistence in performing 
tasks, higher self-efficacy, and greater ability to engage in more sophisticated levels of 
symbolic play than children with less responsive mothers.
43
   
Another domain influenced by the quality of maternal and child interactions, is 
that of attachment behaviors,
42
 or actions taken to be close to the object of attachment 
11 
(e.g., the mother).
42
  Infants engage in these behaviors when they seek to be close to their 
mothers by following and clinging to them, as well as smiling, crying and vocalizing in 
their direction.
42
 The mother’s role in responding to these behaviors is critical in 
promoting the child’s emotional development. Specifically, infants with highly 
responsive mothers tend to feel secure about their environment when in the presence of 
their mothers, and seek closeness with their mothers following brief separation periods.
46
 
On the other hand, infants with less responsive mothers display either ambivalence to 
their presence or absence, or exhibit high levels of distress upon separation and 
ambivalence towards them when they are reunited.
46
 
Regarding self-regulation, or “the regulation of emotion in appropriate social 
responding [as well as] the regulation of attention and selective strategy used in the 
execution of cognitive tasks”,47(p.111) there is a positive association between maternal 
responsiveness to infant’s distress and the infant’s adoption of appropriate conduct.44 
When a mother displays warmth towards her child and responds to his or her needs, she 
establishes an environment conducive to the infant’s development of behavioral 
regulation, in which he or she is motivated to control his or her impulses and accept his or 
her mother’s lessons.44 Likewise, it has been demonstrated that infants who display high 
reactivity as well as ability to regulate this reactivity, tend to have caregivers who provide 
greater supportive parenting.
48
 
2.2.2 Maternal Responsiveness During Infant Feeding 
Given the myriad of research linking responsive parenting to later child 
behavioral and emotional outcomes, it likewise follows that responsive feeding, or 
demonstrating “prompt, contingent and developmentally appropriate responses to their 
12 
infants’ hunger and satiety cues”,9(p.480) would foster the development of infants’ abilities 
to self-regulation food consumption. For example, promptly ending a feeding when an 
infant displays satiation cues such as turning his head or body away from the bottle, will 
theoretically reinforce the intuitive instinct that when hunger is no longer present, eating 
should be discontinued.
9
 During the first stages of development, infants must fully rely 
on their mothers or caregivers to feed them and provide proper nutrition; similar to the 
way they must rely on them to learn about their environment.
13
 Mothers or caregivers are 
therefore responsible for feeding their infants in such a way that is sensitive to their needs 
as they relate to hunger and satiation. Such needs must be determined by attending to 
infants’ feeding cues and responding to these cues appropriately; by doing so, a mother or 
caregiver is feeding responsively.
9
 
Analogous to her role in responding to her child’s everyday actions, a responsive 
mother recognizes and pays attention to her infant’s hunger and satiation cues within 
feeding contexts, and responds to them appropriately. For example, if her infant exhibits 
disengagement cues during the feed, likely meaning that the child either needs a break or 
is full, a responsive mother might either slow the feed, pause the feed, or stop the feed.
10
 
When a mother does not practice responsive feeding, she may feed her infant without 
regard to his or her hunger, and possibly beyond satiation, leading to impaired-satiety 
response for the infant.
9
 Previous research has shown that children 2 years of age and 
older with impaired-satiety response have increased energy intake, surpassing caloric 
need, and higher risk for overweight or obesity.
9,16
 
While there is some subjective evidence that infants whose mothers report more 
controlling feeding practices tend to gain weight more quickly than infants of mothers 
13 
who report more responsive, child-centered feeding practices,
16
 there is still a tremendous 
lack of research in this area.
9
 Several reasons exist for this dearth. First, the research that 
does exist has been rated at 2b or lower level of the Center for Evidence Based Medicine 
(CEBM) system, signifying that the quality is subpar.
9
 Next, the operational definition of 
“responsive feeding” is inconsistent across several studies, resulting in conflicting 
outcomes.
9
 Furthermore, most existing studies are cross-sectional, rather than 
prospective, allowing for just a snapshot of the infant-maternal feeding process, which in 
actuality is a continually evolving interaction.
9
 In addition, existing research studies 
mainly focus on either the mothers’ feeding behaviors or the infants’ eating behaviors, 
rather than equally emphasizing the importance of the bidirectional nature of the feeding 
interaction as they correlate with obesity outcomes.
9
 Finally, only a few observational 
studies have examined the association between responsive feeding and infant weight 
status.
14,15
   
One of these studies involved observations of mother-infant feedings when infants 
were 3 and 6 months of age, and measured responsive feeding as observed maternal 
sensitivity to child cues.
15
 The results of this investigation indicated that lower maternal 
sensitivity to infants’ cues was predictive of greater infant weight gain from 6 to 12 
months of age, but not from 3 to 6 months of age. In another investigation involving 
observation of mother-infant feeding interactions, Farrow and Blisset
14
 found that 
mothers who used lower levels of controlling feeding practices had children with 
healthier weight gain trajectories. Specifically, when mothers exhibited less controlling 
feeding behaviors, infants were able to regulate their own rate of weight gain: infants 
who gained weight rapidly during 0 to 6 months postpartum gained weight more slowly 
14 
during months 6 to 12, and infants who gained weight more slowly in months 0 to 6 
gained weight more quickly during months 6 to 12. On the other hand, when mothers 
displayed more controlling feeding behaviors, infants who gained weight slowly during 
months 0 to 6 had even slower rates of weight gain during months 6 to 12 and infants 
who gained more rapidly during months 0 to 6 had rates of weight gain that accelerated 
even further during months 6 to 12. These results suggest that infants regulate their own 
weight as needed when they are given more autonomy to eat based on their own hunger 
and satiety.
14
 When mothers attempt to control their infants’ consumption, this may result 
in the hindering of infants’ natural ability to self-regulate their food intake and weight 
gain.    
2.3 The Possible Role of Distracted Feeding in Promoting Over-feeding 
 Given the gap in research regarding responsive feeding and obesity outcomes, it is 
not surprising that there is an absence of research on maternal distraction, or the tendency 
of the mother to pay attention to stimuli other than her infant during the mother-infant 
feeding interaction, and its impact on infant feeding behavior and risk for obesity.  
However, a strong body of research illustrates that individuals who are distracted while 
eating tend to consume more food and energy than individuals who concentrate solely on 
their food.
20
 Meal-multi-tasking, or “mindless-eating” is a phrase signifying the act of 
eating while distracted.
20
 Such distracted eating may include eating while completing 
other tasks, using the computer, sitting at one’s desk during work, and driving.20 Any 
time one’s focus is taken away from food during a meal, as would be the case in any of 
the aforementioned situations, he or she is more likely to overeat.
20
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2.3.1 Effects of Distracted Eating on Food Consumption  
 Distracted eating and its effects on satiation and/or amount of food consumed, has 
been the subject of much recent research.
17,18,20,21
 For example, one study aimed to 
evaluate the effects of distraction while eating on feelings of satiation.
17
 Participants were 
instructed to eat a specified amount and type of food while either distracted by a 
computer game, or sitting with no distractions. The main outcome of this study was that 
individuals in the distracted group reported feeling less satiated than the not-distracted 
group after eating the same amount of food.
17
 This finding suggests that distraction may 
lead to delayed sensations of satiation, therefore promoting increases in food intake. 
Likewise, in a within-subjects study design, investigators sought to assess the impact of 
specified conditions on participants’ food intake: non-distracted, distracted by attending 
to an audio recording of a novel, and focused attention to the sensory characteristics of 
the food they were consuming.
18
 Participants ate less in both the non-distracted and 
focused-attention group than in the distracted group.
18
  
 Television and screen media are likely the most prevalent distractors for today’s 
mothers, and several studies have shown that these mediums negatively impact the eating 
behaviors of both adults and children. For example, individuals who were overweight 
tended to rely on external cues to dictate when they should end their meals (e.g., when 
the TV show they were watching was over) as opposed to their non-overweight 
counterparts, who relied on their degree of satiation.
21
 Likewise, in a systematic review of 
screen time and its effects on childhood overweight and obesity, McKetta and Rich
19
 
explained that when using any type of screen media (watching television, playing video 
games, using the computer), children are more likely to sit in front of the screen with 
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large portions of food, such as entire containers of ice-cream and large bags of chips, and 
eat until they finish the contents. Thus, when one’s attention is largely occupied by visual 
and auditory stimulation, their ability to focus on their internal hunger and satiation cues 
become hampered, essentially causing them to continue to eat in the absence of 
hunger.
19,21
 The findings from these studies, therefore, indicate that attention is required 
for an individual to be in tune with his or her internal hunger sensations so that he or she 
does not allow external cues to dictate when to terminate food consumption, and 
consequently surpass his or her caloric needs. 
2.3.2 Distracted Feeding 
 Given the research on responsive feeding (albeit limited) and that on distracted 
eating in adults and children, it can be argued that mothers or caregivers who are 
distracted while feeding their infants may be less responsive to their infants’ cues than 
mothers or caregivers who are not distracted while feeding their infants. Since mindless 
eating occurs when focus is taken away from food during a meal,
20
 being distracted while 
feeding an infant may encompass a variety of behaviors, including texting on a mobile 
phone, watching television, talking to another individual in the room, or any activity 
which diverts attention away from the infant.  In view of the research that states that 
individuals who become distracted during a meal are engaging in mindless eating, it 
follows that mothers or caregivers who become distracted while feeding their infants may 
be less responsive while feeding than those who are not distracted. As a result, mothers 
who engage in distracted feeding may not be in tune with their infants’ hunger and 
satiation cues, and possibly end up feeding their infants more than mothers who do not 
engage in distracted feeding.   
17 
2.4 Predictors of Maternal Distraction During the Feeding Interaction 
 If maternal distraction during infant feeding indeed leads mothers to over-feed 
their infants, then understanding which mothers are more susceptible to distracted feeding 
would be important for targeted prevention efforts. Although there is no prior literature 
on predictors of distracted feeding, previous research has highlighted several maternal 
characteristics that may be predictive of poorer general parenting and feeding practices, 
and hence may make mothers more likely to become distracted while bottle-feeding their 
infants. These characteristics include lower levels of income and education; higher pre-
pregnancy BMI; unpartnered/unmarried; use of food to soothe; lower parenting 
confidence; more disinhibited rather than restrictive eating style; and more pressuring 
versus restrictive or responsive infant feeding styles.  
2.4.1 Psychosocial Stressors  
 Low-income mothers (who also tend to have lower levels of education)
49
 may be 
more likely to engage in distracted feeding because it is well established that they are at 
higher risk for major depressive disorder than higher income mothers. Such emotional 
distress decreases levels of maternal sensitivity and other positive parenting skills (e.g., 
playing, interacting, using warm touch, talking and teaching), while it also elicits 
negative parenting practices (e.g., spanking, restraining, scolding and derogating).
49,50
 
Regardless of depressive symptoms, partner support is also important for enhancing a 
mother’s ability to interact positively with her child.50 These findings suggest that 
mothers who have a low household income, a low level of education, and who are 
unpartnered/unwed may be at higher risk for distracted feeding.  
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2.4.2 Feeding Styles 
With respect to feeding practices and styles that may predict mothers’ tendencies 
toward distracted feeding, Stifter and colleagues
22
 recently reported that mothers who 
tended to use food to soothe their infants did so in response to their own needs rather than 
their infants’ hunger cues.  For example, a mother might feed her infant in order to reduce 
his or her crying, consequently over-feeding the infant.
22
 Therefore, the mother would be 
responding to her desire for the infant to calm down, rather than the infant’s feeding cues, 
similar to the way a mother who is distracted while feeding her infant is attending to 
interests other than the infant. Similarly, it would be expected that mothers who are 
distracted during feeding are more likely to use a pressuring feeding style as opposed to a 
responsive or restrictive feeding style. This is justified by the finding that mothers who 
use a pressuring feeding style are more likely to use age-inappropriate feeding of liquids 
and solids, and have infants who have a greater energy intake compared to mothers who 
use restrictive feeding styles.
11
 It therefore would not be surprising if these mothers were 
also distracted feeders, not paying attention to their infants’ needs, leading to over-
feeding. It is also possible that distracted mothers would be characterized as having a 
laissez-faire feeding style, defined as placing few restrictions on her infant’s quality and 
quantity of food intake, and interacting minimally with the infant during the feeding 
session.
12
 Such minimal interaction suggests that the mother is disengaged from her child, 
which would therefore classify as distractedness.   
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2.4.3 Maternal Self-Efficacy  
In addition, mothers who perceive themselves as having low maternal self-
efficacy are more likely to possess a lower level of maternal behavioral competence 
including lower maternal sensitivity to infant cues and warmth towards the infant.
51
 Low 
maternal self-efficacy, and hence, low maternal warmth is encompassed by flatness of 
affectation (e.g., expressionless and lack of emotion when addressing the child); 
disconnectedness from the infant; and anger towards the infant.
51
 In addition, mothers 
who rate themselves lower in parenting self-efficacy are more likely to use food to 
soothe,
22
 which, as referenced above, may indicate that the mother is following her own 
needs, rather than her infant’s hunger cues. It follows that mothers who score lower on 
the perceived parenting confidence scale
23
 may be more likely to be disengaged from 
their infants, and therefore, distracted during the feeding interaction.    
2.4.4 Maternal Eating Behaviors 
With respect to the mothers’ own eating behaviors, it is predicted that mothers 
who are distracted during the feeding interaction would be more likely to be disinhibited 
eaters, eating in response to emotional cues, rather than to internal cues of hunger. It is 
possible that mothers who use food as a means of emotion regulation, rather than as a 
response to their internal states of hunger and satiation, are also more likely to be 
disconnected with their infants and their feeding cues during the feeding interaction. It 
would follow that distracted mothers may be more likely to be disinhibited eaters and 
also hence, have a higher pre-pregnancy BMI than non-distracted mothers.  
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2.4.5 Infant Characteristics and Temperament 
It is also possible that certain infant characteristics are associated with distracted 
feeding. However, whether these characteristics would lead a mother to be distracted, or 
be a result of habitual maternal distraction is a question that could only be answered 
through a longitudinal, experimental design. Given that previous research suggests 
several infant characteristics are associated with over-feeding, it would be beneficial to 
explore whether these characteristics are also associated with maternal distraction during 
feeding. These characteristics include greater levels of negative affect, lower 
orienting/regulation capacity (self-regulation), greater perceived enjoyment of food, 
lower satiety responsiveness and higher weight status.  
Regarding negative affect, it has been shown that infants with greater distress to 
limitations (a measure of negative affect) had greater increases in skinfold measurements 
than infants who showed less distress to limitations.
52
 While this study did not find a 
strong link between distress to limitations and diet (as reported by dietary recall), the 
authors suggested that caregivers were more likely to use food to calm their distressed 
infants, which may not have been reported in their dietary recall, leading to caloric intake 
exceeding expenditure.
52
 Several other studies examining infant temperament and 
overweight/obesity have indicated that having an early negative temperament places 
infants and children at higher risk for overweight/obesity particularly when caregivers are 
insensitive and/or report frequently using food to soothe (for a review see Anzman-Frasca 
et al.
8
). Similar to negative infant temperament, infants with low orienting/regulation 
capacity, an early manifestation of poor self-regulation skills, is a risk factor for infant 
weight gain, and hence may also be associated with maternal distracted feeding. The 
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results of one investigation showed that low infant soothability, a dimension of 
orienting/regulatory capacity, was predictive of greater subcutaneous fat percentage.
53
 
Likewise, a number of other studies have found a significant link between poor self-
regulation skills early in life and the development of obesity/overweight status.
54-56
 Given 
the link between negative affect and early poor self-regulation skills and overweight 
status, it would be worthwhile to explore whether these dimensions of temperament are 
also associated with distracted feeding.   
Finally, given the finding that infants with larger appetites and greater enjoyment 
of food are more likely to exhibit rapid weight gain than infants with smaller appetites 
due to over-feeding
57
, it would be noteworthy to examine whether there is also a link 
between maternal distraction and greater infant appetite by reports that infants enjoy 
eating and lack satiety responsiveness.
58
 It would therefore be valuable to also explore 
whether overweight status is associated with distracted feeding.   
It is possible that the characteristics discussed above could facilitate maternal 
distraction or be a learned response to a mother who is habitually distracted during 
feeding interactions. Whether they would cause maternal distraction or be the cause of 
maternal distraction could only be determined by way of a longitudinal, experimental 
design.   
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CHAPTER 3: METHODS 
3.1 Participants 
 Participants in this observational, secondary analysis of data from an existing 
bottle feeding study
59
 included 25 formula-feeding mothers, 3 breast milk-feeding 
mothers and their healthy, full-term infants.  An additional infant was tested but not 
included in the study because she was ill during the visit (n=1). Infants were eligible if 
they were between 0 and 6 months of age, had experience feeding from a bottle, and had 
not yet been introduced to solid foods. Infants were excluded if they were preterm or if 
they had medical conditions that interfered with feeding.  Mothers were eligible if they 
were between 18 and 40 years of age, did not have gestational diabetes, or any 
complications during pregnancy and/or birth that may have resulted in their infants 
having problems feeding. Participants were not excluded based on race or ethnicity. They 
were recruited through fliers (Appendix A) posted in Women, Infant & Children (WIC) 
offices, libraries, coffee shops, and pediatric offices around Philadelphia. They were also 
recruited through an advertisement (Appendix B) in a local parenting magazine. Mothers 
were compensated a total of $95.00. All study procedures were approved by the Office of 
Regulatory Affairs at Drexel University.  
3.2 Procedures 
  Mothers interested in participating called the study’s telephone number, found on 
the flier. They were taken through a phone screen (Appendix C), in which they were told 
what to expect from participating in the study. Mothers who were still interested were 
then asked a series of eligibility questions: Their infants’ date of birth as well as their 
own; whether they had any complications during pregnancy or birth, and/or gestational 
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diabetes. With respect to their infants they were asked to provide their infants birth 
weight and length; whether their infants were born before 36 weeks of gestation, had 
problems feeding, medical issues, were taking medications; and whether they had been 
introduced to solid foods. If mothers were not eligible based on this information, they 
were told at the end of the phone screen that their set of characteristics did not fall within 
the groups that the researcher was studying and asked if they would be interested in a 
future study conducted by the researchers. For mothers who were eligible, their two lab 
visits were scheduled 30-45 minutes before their infants’ normal feeding time.  
 Upon arrival to the laboratory, mothers were taken through the informed consent 
(Appendix D) process in which they were briefed once again on what they could expect 
from the two-day research study as well as any potential (although very minimal) risks 
and benefits. They were assured that their participation was completely voluntary, that 
they could stop the study at any time, and were given the institutional review board (IRB) 
contact information should they have further inquiries or concerns. They signed two 
copies: one copy to keep, and a second copy for record keeping. Following the informed 
consent process, infants were changed into a standard onesie and subsequently, their 
weight and length measurements were collected and recorded in triplicate by a trained 
research assistant (Appendix E). Next, the trained research assistant collected and 
recorded mothers’ weight and height. Infant anthropometric data was later normalized to 
z-scores using the World Health Organization (WHO) Anthro software version 3.0.1 
(http://who.int/childgrowth/en/); age- and sex-specific percentiles were calculated based 
on these z-scores. Mothers then chose to either feed their infants right then or wait until 
after they completed questionnaires on their demographics, eating behaviors, infants’ 
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temperaments, and infants feeding behaviors. Both of these parts of the test session are 
described in detail below. Finally, at the completion of their participation, mothers were 
given their compensation. 
3.2.1 Feeding Observation 
 When the infant began to display hunger cues (e.g., crying, fussing, or putting his 
or her hand to his or her mouth) and the mother indicated she was ready to begin the 
feeding, a trained research assistant prepared either 4-ounce or 8-ounce bottles – 
depending on the amount the infants consumed in a typical feeding – with the infant’s 
typical formula or milk. For breast milk-fed infants, expressed milk was poured directly 
into the bottle. For formula-fed infants, the following protocol was used to prepare each 
bottle: 1) bottles were filled with filtered water and then formula in powdered form was 
added; 2) two scoopfuls of powder were added to 4-ounce bottles, and four scoopfuls 
were added to 8-ounce bottles; 3) contents were shaken until homogenized. The bottles 
given to mothers were glass with latex, low flow nipples (Evenflo, Ohio USA) that had 
not been manipulated in any way.  The entire feeding session was video-recorded using a 
Canon VIXIA HF M40 Full HD Camcorder (Canon, New York, USA). The video camera 
was placed approximately 10 to 12 feet from the mother-infant dyad. Mothers were 
instructed to feed their infants exactly as they would at home, and to tell the researcher 
when they were ready to start the feed and end the feed by stating “I would like to start 
the feed now,” and “I would like to end the feed now.”  Infant intake was assessed by 
weighing the bottle before and after the feeding using a top-loading balance (Mettler 
Toledo MS3002S NewClassic, Greifensee, Switzerland). The weights of the bottle before 
and after the feeding were recorded on a consumption data form (Appendix F).  
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3.2.2 Analysis of Video Records 
 Videos were recorded onto Secure Digital cards (SanDisk, California, USA), and 
then imported into an event recorder program (Observer XT, version 10.5; Noldus 
Information Technology, Heerlen, the Netherlands). Later analysis of the videos allowed 
for classification of mothers who engaged in distracted feeding. Distracted feeding was 
defined as engaging in one or more of the following behaviors during the feeding 
observation: 1) looking somewhere other than at the infant for more than 75% of the 
feeding; 2) using a cell-phone or smart phone (including talking, texting or using apps); 
3) engaging in full conversations with someone else in the room other than the infant; and 
4) falling asleep.   
 Mother and infant behavior during each feeding was coded using the Nursing 
Child Assessment Satellite Training (NCAST) Parent-Child Interaction (PCI) Feeding 
Scale.
10  
The basis for this scale is the Barnard Model, which suggests that both infants 
and their caregivers present attributes that affect the feeding interaction.
10
 There are six 
subscales within this scale, which include four caregiver attributes (Sensitivity to Cues, 
Response to Child’s Distress, Social-Emotional Growth Fostering, and Cognitive Growth 
Fostering) and two infant attributes (Clarity of Cues and Responsiveness to Caregiver). 
The present study will focus on the Sensitivity to Cues and Response to Child’s Distress 
subscales of the NCAST PCI-Feeding Scale because these scales primarily focus on 
maternal responsiveness.   
 The Sensitivity to Cues subscale measures the degree to which the mother or 
caregiver is able to understand and respond to her infant’s cues.10 Specifically, behaviors 
such as the way the mother positions and stimulates her infant, as well as when she uses 
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such stimulation are assessed.
10
 For example, with regards to positioning, does the 
mother securely position her infant in such a way so that she can make eye contact with, 
and appropriately identify cues and respond to them? With respect to stimulation, does 
the caregiver or mother interact with her infant through touching, talking to, and rocking 
him or her, and do so in accordance with her infant’s behavior? A mother who engages in 
these actions increases the quality of the feeding interaction between her and her infant, 
and teaches her infant that he or she is valued and has an impact on his or her 
surroundings.
10
 
 The Response to Child Distress scale assesses the mother or caregiver’s ability to 
calm her distressed infant.
10
 In order to for her to successfully soothe her infant, a mother 
must be able to recognize her baby’s potent disengagement cues, and take the proper 
action to relieve such distress. Such actions may include rocking, talking to, and 
embracing the baby.
10
 When a mother is able to successfully soothe her infant during a 
feeding session, she creates a positive interaction.    
 A total of 28 mother-infant feeding dyad videos were observed and analyzed by 
four individuals whom, prior to the start of coding, attended three full-day intensive 
NCAST Feeding Scale trainings. Throughout the trainings, all subscales and definitions 
within subscales were explained and reviewed by a certified NCAST-trainer to ensure 
their understanding and proper application. In addition, coders were given several 
practice opportunities during these training sessions to code sample mother-infant dyad 
feeding videos using the NCAST scoring sheets. Once all coders successfully passed the 
final training examination, inter- and intra-rater reliability was established with an 86% 
and 90% consistency, respectively. Inter-rater reliability was determined by the cross-
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coding of three videos (11%) by all four coders, and five videos (18%) by two coders.  
Each rater double coded five videos to determine intra-rater reliability. Coding occurred 
over the course of four months. Coders met regularly to explore and resolve questions 
and concerns that arose during the course of coding. 
3.2.3 Questionnaires  
 Before and/or after the feeding session, mothers were asked to complete a series 
of questionnaires assessing their demographics (Appendix G), maternal feeding behavior, 
infant eating behavior, general infant temperament, and mother eating behavior.  
Maternal responses to these questionnaires were then utilized in the analysis of predictors 
of distracted feeding, as well as to determine whether any infant and/or mother 
characteristics were associated with amounts of formula or milk infants consumed. 
 Baby Basic Needs Questionnaire (BBNQ; Appendix H).
22
 This questionnaire asks 
mothers about their babies’ basic needs as they relate to feeding, sleeping, crying and 
soothing.
22
 In particular, this measure contains a subscale that assesses the degree to 
which mothers use food to soothe their infants, and how likely they are to use this method 
of soothing in specific situations. This measure also assesses mothers’ principal feeding 
method – breast-feeding versus bottle-feeding – in addition to whether or not the mother 
has ever breastfed her infant, versus has never breastfed her infant. Finally, mothers are 
asked to provide their infant’s age, weight and length at the most recent well-baby 
appointment, which in combination with the child’s gender, allows for BMI-for-age z-
scores calculation based on the World Health Organization (WHO) growth charts.    
 Karitane Parenting Confidence Scale (KPCS; Appendix I).
23
 This questionnaire, 
which mothers filled out next, measures perceived parental self-efficacy (PPSE) in 
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caregivers with infants 0 to 12 months old. Specifically, what is assessed is maternal 
confidence in her ability to understand the needs of her child, and to follow through with 
the appropriate actions to satisfy these needs.
23
  Results of the scale indicate parenting 
stress, satisfaction, and depression.  Example items include: “I am confident about 
feeding my baby,” and “I know what to do when my baby cries,” with answers ranging 
from (1) No, hardly ever; (2) No, not very often; (3) Yes, some of the time; (4) Yes, most 
of the time.  The KPCS shows acceptable internal consistency with a total Cronbach’s α 
score of .81, test-retest reliability of r = .88, as well as discriminant and convergent 
validity.
23
 
 Baby Eating Behavior Questionnaire (BEBQ; Appendix J).
24
 This scale is based 
on the Children’s Eating Behavior Questionnaire (CEBQ), which asks parents about their 
children’s (aged 3-13 years) eating behaviors that relate to overweight and underweight.58 
Example items and subscales include: “if allowed to, my child would eat too much,” a 
measure of food-responsiveness (the degree of the child’s urge to eat); “my child enjoys 
eating,” a measure of the child’s enjoyment of food (the pleasure the child gets from 
eating); “my child takes more than 30 minutes to finish a meal,” a measure of ‘slowness 
in eating’ (the speed at which it takes the child to eat); and “my child cannot eat a meal if 
s/he has had a snack just before,” a measure of ‘satiety responsiveness’ (the child’s 
threshold for fullness).
58
 The questions in the BEBQ are similar to those in the CEBQ, 
although are geared toward infants who have not yet been fed solid foods.
24
 It contains 18 
items that measure enjoyment of food, food responsiveness, slowness in eating, and 
satiety responsiveness, given that these items tap into overweight and underweight 
status.
24
 Together, these subscales measure mothers’ perception of infant appetite and 
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appetite characteristics, both of which may be predictive excess weight gain.
24
 The 
BEBQ displays internal reliability as indicated by Cronbach α calculations for each 
subscale: ‘enjoyment of food’: α = 0.81, ‘food responsiveness’: α = 0.79, ‘slowness in 
eating’: α = 0.76, and ‘satiety responsiveness’: α = 0.73.24  
 Infant Behavior Questionnaire-Revised Very Short Form (Very Short Form-IBQ-
R; Appendix K).
25,60
 This 37-item form is an abbreviated version of the 191-item 
standard IBQ-R, which seeks to assess mothers’ perceptions of infant temperament. The 
IBQ-R is based on the Children’s Behavior Questionnaire,61 which is a widely-used 
measure of reactivity and self-regulation in children between ages three and seven years. 
Reactivity is described as the arousal of sensory, motor and affective responses, whereas 
self-regulation is defined as the series of actions that increase or decrease reactivity, 
principally inhibitory control and attention focusing.
61
 The CBQ is comprised of three 
overarching factors, each of which is defined by a series of scales: 1) 
Surgency/Extraversion includes scores of Impulsivity, High Intensity Pleasure, Activity 
Level, a low degree of Shyness, and high degrees of Positive Anticipation, and Smiling 
and Laughing; 2) Negative Affectivity is made up of scales including Sadness, 
Anger/Frustration, Fear, low levels of Falling Reactivity/Soothability; and 3) Effortful 
Control (the ability to inhibit a dominant, affective-driven response and in turn activate a 
non-dominant, planned response in conflict situations
62
) is comprised of Low-Intensity 
Pleasure, Inhibitory Control, Attentional Focusing, and Perceptual Sensitivity.
61
 
 The IBQ-R asks mothers how often their babies engaged in a certain activity or 
behavior during the last week from never (1) to always (7), or ‘does-not-apply’ (NA), as 
they relate to reactivity and self-regulation in infants during the first year of life.
25
 The 
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IBQ-R incorporates certain scales not included in the CBQ. One such scale is 
‘Cuddliness/Affiliation’, which has been negatively associated with later proneness to 
distress as well as problematic behavior.
25
 ‘Social Fear’ refers to apprehension and 
distress in unfamiliar social situation.
25
 Finally, ‘Attentional Shifting’ refers to infant 
ability to shift focus of attention from one item to another.
25
 Internal consistency of IBQ-
R was evaluated by loading similar scale items, which represented certain dimensions.  
Approach, Vocal Reactivity, High Intensity Pleasure, Smiling and Laughter, Activity 
Level, and Perceptual Sensitivity were grouped under ‘Surgency/Extraversion,’ with 
Cronbach’s α = 0.92. Sadness, Distress to Limitations, Fear and Falling Reactivity were 
grouped under ‘Negative Affectivity,’ with Cronbach’s α = 0.91.  Finally, Low Intensity 
Pleasure, Cuddliness/Affiliation, Duration of Orienting, and Soothability made up the 
final dimension of ‘Orienting/Regulation Factors,’ (Cronbach’s α = 0.91) which is 
predictive of ‘Effortful Control’ in later childhood and ‘conscientiousness’ in 
adulthood.
25
  
 
 The Very Short From of the IBQ-R measures the same three broad components of 
the standard IBQ-R.
60
 Although the names are slightly altered [Negative Emotionality 
(NEG), Positive Affectivity/Surgency (PAS), and Orienting/Regulatory Capacity (ORC)], 
the items contained in each have remained the same.
60
 After extracting items from the 
standard IBQ-R, average internal consistencies for the three components of the Very 
Short Form of the IBQ-R across six separate samples were as follows: PAS, Cronbach’s 
α = 0.77; NEG, Cronbach’s α = 0.78; and ORC, Cronbach’s α = 0.75.  With respect to 
corrections of standard-to-very short form correlations of the IBQ-R, average 
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consistencies across six separate samples for the three components were as follows: PAS, 
Cronbach’s α = 0.84; NEG Cronbach’s α = 0.85; and ORC, Cronbach’s α = 0.79.60 
 Infant Feeding Style Questionnaire (IFSQ; Appendix L).
12
 The IFSQ is a parent-
report questionnaire developed to measure parental infant-feeding patterns and beliefs.
12
 
Specifically, it was tested on a sample of low-income African American mothers, and 
evaluated for its relevance in prediction of the risk of overweight in infancy and early 
childhood.
12
 It includes the following 5 subscales related to parental attitudes and 
behaviors including: 1) ‘laissez-faire,’ which refers to the parent putting no restriction on 
the infant’s food intake, and interacting minimally with the infant during feeding 
sessions; 2) ‘pressuring/controlling’ which signifies the mother encouraging her infant to 
finish food, as well as using food as a soothing method; 3) ‘restrictive/controlling’ refers 
to the parent limiting the infant’s food consumption and allows him or her only to eat 
healthful food items; 4) ‘responsive’ indicates that the mother recognizes her infant’s 
hunger and satiation cues, feeds the infant accordingly, and ensures that the infant’s diet 
is of high quality; and finally, 5) ‘indulgent’ signifies that the mother does not put any 
limitations on the infant’s quality, quantity or timing of food consumption.12 
 Construct reliability was calculated using H coefficient: ‘laissez-faire’ (diet 
quality H = 0.91, attention H = 0.80); ‘pressuring’ (finish H = 0.79, soothing H = 0.84); 
‘restricting’ (amount H = 0.75, diet quality H = 0.85); ‘responsive’ (satiety H = 0.92, 
attention 0.84; ‘indulgent’ (permissive H = 0.82, coaxing H = 89, soothing H = 0.87, 
pampering = 0.94).
12
   
 Three-Factor Eating Questionnaire (TFEQ, Appendix M).
26
 This scale, which 
includes 51 items, was developed to assess adult food-consumption behaviors and 
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beliefs.
18
 Three factors or dimensions are assessed using the TFEQ: Factor I, with 21 
items, encompasses conscious food-intake restraint methods; Factor II, with 16 items, 
signifies food-intake disinhibitors (e.g., depression, anxiety); and Factor III, with 14 
items, represents hunger sensations, and associated behaviors.
26
 Questions 1 – 38 in the 
TFEQ are in True (1)/False (0) format, and examples include, “I deliberately take small 
helpings as a means of controlling my weight,” “When I feel blue, I often overeat,” and 
“Without even thinking about it, I take a long time to eat”.26 Questions 39 – 51 in the 
TFEQ ask the respondent how often (rarely – 1, sometimes – 2, usually – 3, always – 4) 
they engage in a particular eating behavior or feeling: “How often do you avoid ‘stocking 
up’ on tempting foods?” and “Do your feelings of guilt about overeating help you to 
control your food intake?”26 
 The TFEQ displays criterion validity, given that there are correlations between 
binge-eating severity and Factor II (r = 0.61, p < 0.001), and Factor III (r = 0.54, p = 
0.001), but not Factor I (r = -0.14).
26
 The TFEQ also demonstrates test-retest reliability, 
at least in males and females between 19 and 23 years (Factor I = 0.93, Factor II = 0.80, 
Factor III = 0.83).
26
 
3.2.4 Data Collection and Management 
 Study data were collected and managed using REDCap electronic data capture 
tools hosted at Drexel University.
63
 REDCap (Research Electronic Data Capture) is a 
secure, web-based application designed to support data capture for research studies, 
providing: 1) an intuitive interface for validated data entry; 2) audit trails for tracking 
data manipulation and export procedures; 3) automated export procedures for seamless 
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data downloads to common statistical packages; and 4) procedures for importing data 
from external sources.
63
 
3.3 Statistical Analyses 
 The first aim of this study was to compare amounts of formula or milk consumed 
in the laboratory by infants whose mothers engaged in distracted feeding versus those 
whose mothers did not engage in distracted feeding. To address this aim, Analysis of 
Covariance (ANCOVA) was used to assess the effect of distraction on the amount of 
milk infants consumed, while controlling for infant age and hunger index (calculated as 
[amount consumed at last feeding / time since last feeding]). It was expected that infants 
of mothers who were distracted would consume significantly more than infants of 
mothers who were not distracted during the feeding.  
 Analysis of Variance (ANOVA) was used to examine possible associations 
between other maternal and infant characteristics and infant intake (specifically, formula 
or milk type, infant age, sex and overweight status, and maternal overweight status; as 
well as behavioral characteristics and maternal feeding and eating styles). Each of these 
characteristics were then included in separate ANCOVA models examining the effect of 
distraction on infant intake to explore whether these maternal and/or infant characteristics 
moderated the effects of maternal distraction on amount of formula or milk infants 
consumed. 
 Furthermore, a median split was utilized to group participants into categories 
based on age (older versus younger) and weight status (high versus low), as well as 
questionnaire responses (high scores versus low scores), to determine if such categories 
interacted with the effects of maternal distraction on amount consumed by infants during 
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the feeding session.  In essence, this allowed for the analysis of whether mother and/or 
infant demographics moderated the effects of maternal distractedness on infant intake. It 
also allowed for the investigation of whether high versus lower scores (or vice versa) on 
questionnaires moderated the effects of maternal distractedness on infant intake.  
 The second aim of this study was to assess mothers’ sensitivity and 
responsiveness to infant cues by behavioral coding of feeding interactions using the 
Nursing Child Assessment Satellite Training (NCAST) Parent-Child Interaction (PCI) 
Feeding Scale,
10
 and then to compare levels of sensitivity to infant cues and 
responsiveness to infant distress of distracted mothers versus non-distracted mothers. 
Since mothers’ Sensitivity to Infant Cues and Response to Child’s Distress subscales 
were positively skewed, nonparametric analyses were conducted to examine associations 
between these variables and maternal distraction. First, median splits were used to 
classify mothers as high versus low on the Sensitivity to Infant Cues and Response to 
Child’s Distress subscales. Next, a Fisher’s exact test was used to determine whether 
greater proportions of distracted mothers scored lower on the sensitivity to cues and 
responsiveness to infant’s distress subscales.  
 The third aim of this study was to explore predictors of mothers who engaged in 
distracted feeding versus those who did not. To achieve this aim, both chi-squared and t-
tests were utilized.  Chi-squared tests enabled the determination of which, if any, 
categorical variables (e.g. marital status, race/ethnicity, infant sex, education level, 
receiving federal assistance) and discrete variables (e.g., parity and household income 
level) were associated with distractibility.  T-tests allowed for the identification of the 
associations between continuous variables (e.g., pre-pregnancy BMI, infant’s weight-for-
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length z-scores, mother’s age, infant’s age, mothers’ eating style, infant temperament, 
and mothers’ infant feeding style) and distraction while feeding. P ≤ 0.05 was used to 
indicate significant effects; p ≤ 0.10 was used to indicate trends.   
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Chapter 4: RESULTS 
4.1 Sample Characteristics 
 Sample characteristics are presented in Table 1. In terms of infant characteristics, 
there were slightly more females than males. Infants had a mean age of 2.8 ± 1.7 months 
(11.2 ± 6.8 weeks) upon entering the study, with a mean weight-for-length percentile of 
75.2 ± 24.8 and weight-for-length z-score of 2.1 ± 0.7.  With respect to type of formula or 
milk consumed during the study, the majority of infants consumed partial protein-
hydrolysate formula (pPHF; 43%, n=12). Lesser proportions of infants consumed cow’s 
milk formula (CMF; 25%), soy-protein formula (SPF; 21%), and breast milk (11%). In 
terms of maternal characteristics, mean age was 26.9 ± 6.9 years; and mean prepregnancy 
BMI was 31.7 ± 6.2.  The majority of mothers (91.7%) were on federal assistance, and 
60.7% had a family income of <$15,000 per year. The percentage of mothers with no 
college or vocational degree was 60.7%.  Seventy-six percent of mothers were non-
Hispanic Black, and 75% were not married. The majority of mothers had three or fewer 
children (one child: 28%, two children: 28%, three children: 16%).   
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Table 1. Percent (n) or Mean ± SD Values for Subject Characteristics (n=28) 
Infant Characteristics: 
Sex, % female 60.0 (15) 
Age at study entry, months 2.8 ± 1.7 
Birth weight-for-length percentile 39.0 ± 39.4 
Weight-for-length percentile at study entry 75.2 ± 24.8 
Type of Milk/Formula Consumed During Study  
Breast Milk  11 (3) 
pPHF 43 (12)  
SPF 21 (6) 
CMF 25 (7) 
Maternal/Familial Characteristics: 
Age, years 26.9 ± 6.9 
BMI, kg/m
2
  31.2 ± 8.3 
Received Federal Assistance (WIC) 91.7 (22) 
Family Income, % <$15,000/year 60.7 (17) 
Level of Education, % High School Only 60.7 (17) 
Racial/Ethnic Category  
Non-Hispanic White 12 (3) 
Non-Hispanic Black 76 (19) 
Hispanic Black 12 (3) 
Marital Status, % Married 25 (7) 
Parity, % Primiparous 28 (7) 
Abbreviations: CMF, cow’s milk formula; pPHF, partial protein hydrolysate formula; SPF, 
soy-protein formula. 
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4.2 Specific Aims  
4.2.1 Effects of maternal distraction on infant intake 
 Eight of the 28 mothers tested (28.6%) were classified as distracted. Overall, there 
was no effect of distraction on infant formula or milk consumption (non-distracted: 111.2 
ml ± 11.7 ml, distracted: 133.4 ml ± 18.6 ml, F[1, 27] = 1.01, p = 0.33).  
A number of factors were explored as possible moderators of the effect of 
maternal distraction on infant intake. Before inclusion of these variables as possible 
moderators, the effect of each variable by itself on infant intake was explored. There was 
no effect of formula type on the amount consumed (CMF: 139.1 ± 19.4 ml; pPHF: 113.0 
± 15.4 ml; SPF: 126.8 ± 24.7 ml, F[4, 27] = 1.47, p = 0.25). There was, however, a trend 
towards infants consuming significantly less when breast-milk was in the bottle 
compared to formula (breast milk: 67.5 ± 28.9 ml vs. formula: 123.6 ± 10.0 ml; F[2, 27] 
= 3.37, p = 0.08). In addition, there was a significant effect of age on amount consumed 
in that younger infants (1.6 to 10.9 weeks of age: 93.9 ± 12.6 ml) consumed significantly 
less than older infants (11 to 24 weeks of age: 141.3 ± 12.6 ml; F[1, 27] = 7.01, p = 0.01; 
Figure 1). Additionally, infants who were overweight consumed significantly less than 
normal-weight infants (98.3 ± 13.2 ml vs. 136.9 ± 13.2 ml; F[1, 27] = 4.28, p = 0.05), and 
there was no effect of sex on amount consumed (F[1, 27] = 0.00, p = 0.99). In terms of 
maternal characteristics, there was no effect of maternal pre-pregnancy weight status 
(F[1, 27] = 0.16, p = 0.69) or parity (F[1, 27] = 1.47, p = 0.24) on amount of formula or 
milk consumed. 
 With respect to mothers’ perceptions of infant characteristics, there was no 
association between infant satiety responsiveness (F[1, 27] = 0.08, p = 0.78) or negative 
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affect (F[1, 27] = 0.01, p = 0.93) on amount consumed. In addition, infant 
orienting/regulation capacity was not associated with amount consumed (F[2, 27] = 1.77, 
p=0.20). Conversely, infants classified as high on surgency/extraversion consumed 
significantly more than infants classified as low on surgency/extraversion (138.8 ± 12.9 
ml vs. 96.3 ± 12.9 ml, respectively; F[1, 27] = 5.4, p = 0.03; Figure 2). With respect to 
mothers’ feeding styles and personal eating style, infant intake was not associated with 
mothers’ scores on the IFSQ subscales: 1) laissez-faire feeding style (F[1, 27] = 0.72, p = 
0.40); 2) pressuring feeding scale (F[1, 27] = .56, p = 0.46); and 3) responsive feeding 
scale (F[1, 27] = 0.32, p = 0.58). Infant intake also was not associated with mothers’ 
scores on the restrictive eating subscale of the TEFQ (F[1, 27] = 0.74, p = 0.40).  
 In tests examining whether any of the above characteristics modified the 
association between maternal distraction and infant intake, there was no way to examine 
the possible interaction between breast milk versus formula and distraction because none 
of the breast-milk feeding mothers were classified as distracted. When analyses were 
limited to mothers who fed their infants formula, there was no interaction between 
formula type and distraction (F[1, 27]=0.75, p = 0.49). There was a trend toward an 
interaction between distraction and infant age (F[1, 27]=3.93, p = 0.06; Figure 3). Post-
hoc comparisons revealed that when infants were younger (1.6-10.9 weeks of age) there 
was no association between maternal distraction and infant intake (distracted: 94.5 ± 23.0 
ml, non-distracted: 95.0 ± 14.5 ml, p = 0.99). In contrast, older infants (11-24 weeks of 
age) of distracted mothers trended toward consuming more than older infants of mothers 
who were not distracted (distracted: 174.4 ± 23.0 ml, non-distracted: 126.7 ± 14.5 ml, p = 
0.09).  
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 The association between maternal distraction and infant intake was also modified 
by two dimensions of mothers’ perceptions of infant temperament: orienting/regulation 
capacity (F[1, 27] = 5.53, p = 0.03 for the interaction; Figure 4) and surgency (F[1, 
27]=4.59, p = 0.04 for the interaction; Figure 5). With respect to orienting/regulation 
capacity, or the infant’s ability to regulate his or her behavioral and emotional responses 
to all environmental stimuli, when infants had low levels of orienting/regulation capacity, 
those whose mothers were distracted consumed significantly more formula than those 
whose mothers were not distracted (177.1 ± 33.8 ml vs. 92.4 ml ± 13.8 ml, p = 0.03). In 
contrast, when infants had high levels of orienting/regulation capacity, there was no 
significant effect of maternal distraction on infant intake. With respect to 
surgency/extraversion, for infants with low levels of surgency/extraversion, those whose 
mothers were distracted consumed significantly more than those whose mothers were 
distracted (140.6 ml ± 22.5 ml vs. 78.4 ml ± 14.3 ml p = 0.03). In contrast, for infants 
with high levels of surgency/extraversion, there was no effect of maternal distraction on 
infant intake.  
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Figure 1. Infant age has an effect on the amount of formula or milk infants consume 
Older infants (11 to 24 weeks of age) consumed significantly more formula or milk than 
younger infants (1.6 to 10.9 weeks of age), p = 0.01. 
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Figure 2. Mothers’ perception of infants’ degree of surgency/extraversion has an 
effect on formula/milk intake 
Infants perceived as higher on surgency/extraversion consumed significantly more 
formula or milk than infants perceived as lower in surgency/extraversion (p = 0.03). 
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Figure 3. Infant age trended towards moderating the association between maternal 
distraction and infant intake 
When infants were older (11-24 weeks of age), there was a trend towards infants of 
distracted mothers consuming more than infants whose mothers were not distracted (p = 
0.09). Maternal distractedness had no effect on consumption for younger infants (1.6-
10.9 weeks of age; p = 0.98). 
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Figure 4. Mothers’ perception of infants’ orienting/regulation capacity moderates 
the association between maternal distraction on and infant intake 
In infants low in orienting/regulation capacity, those whose mothers were distracted 
consumed significantly more formula/milk than infants whose mothers were not 
distracted (p = 0.03). In contrast, when infants had high levels of orienting/regulation 
capacity (self-regulation skills), there was no significant effect of maternal distraction on 
infant intake. 
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Figure 5. Mothers’ perception of infants’ surgency moderates the association 
between maternal distraction and infant intake Among infants low in surgency, 
formula/milk intake was significantly higher when mothers were distracted compared to 
when mothers were not distracted (p = 0.03). Among infants whose mothers were not 
distracted, those who were perceived as low in surgency consumed significantly less than 
those high in surgency (78.4 ml ± 14.3 ml vs. 143.7 ml ± 14.2 ml, p = 0.004).  
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4.2.2 Association Between Maternal Distraction and Maternal Sensitivity to Infant Cues  
A significantly larger proportion of distracted mothers scored low on the 
Sensitivity to Infant Feeding Cues subscale of the NCAST-PCI Feeding Scale than non-
distracted moms. Specifically, whereas 75% of distracted mothers scored low on the 
Sensitivity to Cues subscale, only 30% of non-distracted mothers scored low on this 
subscale (p = 0.04, Fisher’s Exact Test; Figure 6). There was not a significant difference 
in proportions of mothers’ scores on the Responsiveness to Infant’s Distress subscale.    
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Figure 6. A significantly higher proportion of distracted mothers than not-
distracted mothers scored low on the Sensitivity to Infant Cues (p = 0.04) subscale of 
the NCAST-PCI Feeding Scale. Six out of 8 distracted mothers (75%) scored low on 
the Sensitivity to Cues subscale, whereas 6 out of fourteen (30%) non-distracted mothers 
scored low on the Sensitivity to Cues subscale.   
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4.2.3 Maternal and Infant Predictors of Maternal Distraction  
 Table 2 presents all maternal and infant predictors of maternal distraction. Marital 
status was a significant predictor of distractedness in that a significantly lower proportion 
of distracted mothers compared to non-distracted mothers were married (X
2
 [1, N=28] = 
3.7, p = 0.05). In addition, there was a trend towards family income being predictive of 
distractedness, (X
2
 [1, N=28] = 3.4, p = 0.07), with a higher proportion of distracted 
mothers having lower incomes than non-distracted mothers. Distracted mothers trended 
towards using less responsive feeding styles (F[1,27] = 3.04, p = 0.09) and more 
pressuring feeding styles than non-distracted mothers (F[1,27] = 3.54, p = 0.07). There 
were no other significant associations between maternal or infant characteristics and 
maternal distraction.  
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Table 2. Percentages (n) or mean ± S.D. values for predictors of distracted feeding  
 
Variable 
Not 
Distracted
a 
 
Distracted
a 
χ2 or F-
value 
p-value 
 
 
Income, % <15 K / year 
 
50.0 (10) 
 
87.5 (7) 
 
3.40 
 
0.07 
Federal Assistance, % 
participating 
85.0 (17) 100.0 (7) 1.18  0.28 
Marital status, % married 35.0 (7) 0.0 (0) 3.70 0.05 
Race/Ethnicity, % black 80.0 (16) 100.0 (8) 2.03 0.36 
Infant sex, % female 60.0 (12) 62.5 (5) 0.02 0.90 
Completed ≥ Some college 45.0 (9) 25.0 (2) 0.96 0.33 
Mom age 26.9 ± 6.6 26.3 ± 7.8 0.04 0.84 
Infant Age 12.2 ± 7.9
 
11.4 ± 5.9
 
0.07 0.80 
Infant Weight for Length %ile 73.9 ± 24.3  78.7 ± 27.6 0.22 0.65 
Mother’s pre-pregnancy BMI 32.0 ± 8.5 28.8 ± 8.1 0.67 0.42 
Parity 2.3 ± 1.6 2.4 ± 1.8 0.01 0.91 
Responsive Feeding Style 4.2 ± 4.8 3.9 ± 0.6 3.04 0.09 
Pressuring Feeding Style 2.1 ± 0.6 2.6 ± 0.6 3.54 0.07 
Flexible restraint
 
3.2 ± 1.3 3.1 ± 1.8 0.00 0.97 
Rigid Restraint
 
4.2 ± 2.04 5.9 ± 4.4 1.97 0.17 
Disinhibited eating
 
3.9 ± 2.5 5.3 ± 3.3 1.37 0.25 
Negative affect
 
7.6 ± 11.1 11.5 ± 19.7 0.44 0.51 
Surgency/extraversion
 
15.7 ± 21.5 16.4 ± 23.8 0.01 0.94 
Orienting/Regulation Capacity
 
11.4 ± 13.1 11.6 ± 8.9 0.00 0.97 
50 
Food to Soothe
 
1.2 ± 1.1 1.2 ± 1.3 0.01 0.92 
Enjoyment of Food
 
4.0 ± 0.5 3.9 ± 0.6 0.52 0.48 
Food Responsiveness 1.4 ± 0.9 1.8 ± 0.7 1.03 0.32 
Slowness in Eating
 
1.9 ± 0.6 1.7 ± 0.4 0.34 0.57 
Satiety Responsiveness
 
1.2 ± 0.5 1.1 ± 0.5 0.20 0.66 
General Appetite
 
2.6 ± 1.2 2.6 ± 1.5 0.02 0.89 
Parenting Confidence
 
3.6 ± 0.2 3.6 ± 0.2 0.06 0.80 
Laissez-Faire Feeding Style
 
2.0 ± 0.7 2.3 ± 0.6 1.69 0.20 
Restrictive Feeding Style
 
3.8 ± 0.8 4.1 ± 0.6 0.63 0.43 
a 
Columns are percentages (n) or means ± SD
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CHAPTER 5: DISCUSSION 
 The present study illustrated that maternal distraction during bottle-feeding may 
place certain infants at higher risk for over-feeding. These findings add to existing 
research regarding which mothers and infants are at risk for rapid weight gain during 
infancy, a significant predictor of obesity later in life,
4,40
 and highlight potential targets 
for prevention efforts. Specifically, although maternal distraction during bottle-feeding 
was not a significant predictor of infant intake by itself, when distracted mothers had 
infants with known risk factors for over-feeding (older age, poorer orienting regulation 
capacity [e.g., poorer emotional self-regulation]) higher infant intakes were observed. In 
addition, regardless of maternal distraction, when infants were higher in 
surgency/extraversion (a predictor of later impulsivity, and a known risk factor for infant 
overweight status
64
), they tended to consume more formula/milk than infants who were 
perceived as lower in surgency/extraversion. However, when mothers were distracted, 
their infants who were perceived as low in surgency/extraversion consumed the same 
amount of formula/milk as their infants who were perceived as high in 
surgency/extraversion. Additionally, when infants were low in surgency/extraversion 
they consumed significantly more when their mothers were distracted versus when their 
mothers were not distracted. 
 This study also highlighted several maternal characteristics that were associated 
with distracted feeding, such as lower sensitivity to infant cues, fewer socioeconomic 
resources, less responsive feeding style, and more pressuring feeding style.  These 
findings suggest that both education about infant cues and responsive feeding in addition 
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to increased social support, may be effective targets for reducing mothers’ tendencies 
toward distracted feeding during bottle-feeding.   
5.1 Moderators of Effects of Distracted Feeding on Infant Intake 
 Maternal distraction alone was not associated with greater formula/milk intake. 
However, infant characteristics including age, orienting regulation capacity and 
surgency/extraversion moderated the associations between distraction and formula/milk 
consumption.  
5.1.1 Infant Age 
 Older infants (11 to 24 weeks of age) whose mothers were distracted during 
bottle-feeding tended to consume more formula/milk than older infants whose mothers 
were not distracted.  Conversely, maternal distraction had no influence on infant intake 
for younger infants (1.6 to 10.9 weeks of age). One possible interpretation of this finding 
is that younger infants are better able to regulate their own intake, regardless of their 
mothers’ attentiveness and sensitivity to their feeding cues. Conversely, older infants 
whose mothers are more distracted, and therefore, more disconnected and less responsive 
to their satiation cues during the feeding interaction, might begin to learn to disregard 
their feelings of satiation, and continue to eat when they are no longer hungry. This 
interpretation is supported by Worobey and colleagues’15 study, in which investigators 
found that lower maternal sensitivity to infant feeding cues was associated with increased 
infant weight gain in older infants (24 to 48 weeks of age), but not in younger infants (12 
to 24 weeks of age).  The current study assessed infants who were 1.6 to 24 weeks of age, 
which may explain the marginal findings. Had this study included older infants, it is 
conceivable that intake would have been significantly greater in older infants whose 
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mothers were distracted versus infants in the same age range whose mothers were not 
distracted.   
 This interpretation is further supported by research illustrating that eating in the 
absence of hunger (EAH) is a learned behavior.
65
 Birch and colleagues explored the 
development of EAH in a longitudinal study of young girls and found that tendencies to 
eat in the absence of hunger significantly increased between ages 5 and 9 years for all 
girls, and that this change was significantly greater for girls whose mothers used 
restrictive feeding practices.
65
 Such findings indicate that tendencies to eat beyond 
fullness develop over time and in response to feeding practices that are insensitive to 
hunger and satiety cues. The present study was cross-sectional and observational, and 
thus cannot inform as to whether distracted feeding directly caused the development of 
poorer regulatory abilities for older infants. Further research using experimental and 
longitudinal designs would provide insight into whether habitual maternal distraction 
during bottle-feeding leads to the development of poorer self-regulatory abilities and 
greater tendencies to eat in the absence of hunger for infants.   
5.1.2 Orienting/Regulation Capacity 
 Another notable finding from this study was related to mothers’ perceptions of 
their infants’ orienting/regulation capacity, which is predictive of later effortful control, 
or the ability to maintain attentional focus and employ cognitive, behavioral, and 
emotional self-control.
62
 When infants were low in orienting/regulation capacity, those 
whose mothers were distracted consumed significantly more formula/milk than those 
whose mothers were not distracted. Previous research suggests that young children with 
poorer global self-regulation or inhibition capacities (as reported by their mothers) tend to 
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have poorer abilities to self regulate their energy intake and to have higher weight 
statuses than young children who are reported to be higher in global self-regulation or 
inhibition skills.
54-56
 For instance, Tan & Holub found that parents who rated their 
children as having high inhibitory control skills also rated their children as having the 
ability to self-regulate their energy intake.
56
 In another study, poorer emotion regulation 
at 2 years of age was the main component of global self-regulation that predicted greater 
changes in BMI across 2 to 5 years of age, and the combination of poor emotion 
regulation and inhibitory control skills, along with high reward sensitivity, was highly 
predictive of obesity at 5 years of age.
55
 The present study adds to these findings by 
suggesting that infants with low abilities to regulate their own intake may be at an even 
higher risk for overfeeding when their mothers are distracted, and thus less disposed to 
helping their infants to regulate their intake. 
 The present study also illustrated that there was a protective effect of maternal 
attention during bottle-feeding for infants who had poorer self-regulatory skills. This may 
indicate that mothers who were not distracted are more aware of their infants’ self-
regulatory abilities, causing them to be especially attentive to their satiation cues. This 
interpretation may also explain the counterintuitive finding from that among infants 
whose mothers were not distracted, those low in orienting/regulation capacity consumed 
significantly less formula/milk than those high in orienting/regulation capacity. In other 
words, it is conceivable that non-distracted mothers who perceived their infants to have 
low self-regulatory skills were especially attentive to their infants’ satiation cues (and 
possibly overly cautious with regard to how much they fed their infants) as compared to 
those mothers who believed their infants were better able to self-regulate their intake. 
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This is in line with previous literature, which has shown that some mothers who believe 
their infants are at risk for overeating and rapid weight gain are inclined to use more 
restrictive feeding practices.
66,67
 While the present study suggests that maternal 
distraction combined with poor infant self-regulation skills is associated with greater risk 
for overfeeding due to its cross-sectional and observational design, future experimental 
research studies are needed to determine causation of this relationship.  
5.1.3 Surgency/Extraversion 
 Findings from the present study also illustrated that infants whose mothers rated 
them as high in surgency/extraversion consumed significantly more than those rated 
lower in this category of temperament. Encompassed in the IBQ-R surgency subscale are 
measures of approach, vocal reactivity, high intensity pleasure, smiling and laughter, 
activity level, and perceptual sensitivity.  It is important to note that this subscale was 
adapted from the CBQ’s impulsivity subscale to appropriately apply to infants.25 
Impulsivity, defined as the quickness of reactivity, or not thinking before taking action,
68
 
can be construed from the above-mentioned measures of surgency/extraversion. For 
example, approach, which refers to positive excitement and quick movement towards 
enjoyable activities
25
, is an apparent reference to the meaning of impulsivity, as it 
indicates a lack of thought before action. Similarly, high intensity pleasure is indicative 
of seeking stimulation,
25
 another key element of impulsivity. Such indicators of 
impulsivity have been linked to pediatric overweight and obesity given that they likely 
make it more challenging to restrain from the temptation of overeating energy dense 
food.
69
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 Recent investigations have indeed demonstrated an association between 
impulsivity in young children and infants and weight status.
54,64
 With respect to children, 
Frances and colleagues
68
 found that children between 5 and 7 years of age who were 
perceived by their mothers to exhibit greater impulsivity, also had higher BMI z-scores. 
Other investigators used specific tasks to assess impulsivity levels in binge-eating and 
non-binge-eating children between 12 and 15 years of age, and found that children who 
were classified as binge eaters were significantly more impulsive than children who were 
not classified as binge eaters.
69
  In an additional study
64
 infants who scored high on 
surgency/extraversion exhibited significantly accelerated rates of weight gain between 
birth to 3 months of age, but not beyond 3 to 12 months.
64
 These previous findings 
support the results of the present study, indicating that infants and children who are 
impulsive may also be at higher risk for over-consumption or eating in the absence of 
hunger, and therefore be less able to self-regulate their energy intake.
64
 
 In the present study, maternal distraction impacted intakes for infants who were 
lower in surgency/extraversion, but not for infants who were higher in 
surgency/extraversion. Specifically, when infants were lower in surgency/extraversion, 
those whose mothers were distracted consumed significantly more formula/milk than 
infants whose mothers were not distracted, and the same amount as infants high in 
surgency, whose mothers were distracted. Additionally, when infants were higher in 
surgency/extraversion differences in the amounts of formula/milk consumed were not 
significant both in infants whose mothers were and were not distracted. This suggests the 
possibility that infant surgency/extraversion has such a strong influence on infant 
consumption, making it challenging for even the most attentive mothers to feed in 
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response to infant satiation cues. Impulsive tendencies may override physiological signals 
of fullness for surgent/extraverted infants, given their propensity toward enjoyable 
activities, and stimulation from eating (approach and high intensity pleasure). Thus, 
interventions other than reducing mothers’ tendencies toward distracted feeding may be 
necessary to prevent overfeeding in surgent/extraverted infants. However, findings from 
the present study did illustrate that reducing mothers’ level of distracted feeding may be 
important for ensuring that infants who have lower levels of surgency/extraversion are 
not over-fed. Further research using experimental methods would be necessary to verify a 
causal influence of maternal distraction on infant intake in less surgent/extraverted 
infants.  
5.2 Maternal Distraction and Responsiveness to Infant Feeding Cues 
 Findings from the present study also revealed that a significantly higher 
percentage of distracted mothers scored lower on the Sensitivity to Cues subscale of the 
NCAST-PCI Feeding Scale than non-distracted mothers. This finding, while intuitive, is 
critical in understanding connections between distracted and responsive feeding. The 
finding that distracted feeders were more likely to be less sensitive to their infants’ 
hunger and satiation cues than non-distracted feeders is in line with previous literature 
linking distracted eating to decreased awareness of, and hence less sensitivity, to internal 
levels of hunger and satiation (for a review see Robinson et al.
70
).  
Such effects of distraction during eating were shown in one particularly eloquent 
study.
71
 Researchers of this between-subjects design randomly placed participants in 
either a distraction group in which subjects played a computer game during their meal, or 
a no-distraction group in which subjects were instructed to pay attention to the sensory 
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characteristics of their served food. The investigators were interested in comparing 
participants’ serial-order recall of each food item served, their perceived fullness 
following the meal, as well as the amount consumed in a post-meal taste test between 
both groups. For their meal, both groups received several separate food items in a 
specified order in 90-second intervals, and were instructed to consume all the food they 
were served. Twenty-five minutes later, all participants were given a taste test of biscuits. 
Results revealed that participants in the distracted group performed significantly poorer 
on the serial-recall of food items, reported feeling significantly less full following the 
meal, and ate significantly more biscuits in the post-meal taste test than participants in the 
no-distraction group.
71
 These findings help to corroborate the notion that when 
individuals are distracted while eating, they are less attentive to their intake (as evidenced 
in this study by their poorer memory of the order in which they were served food 
compared to their non-distracted counterparts) and their internal states of satiation, hence 
eating less responsively and (in this case) overeating. Similarly, the findings from the 
present study suggest that when mothers engage in distracting activities while feeding 
their infants, they may be more likely than non-distracted mothers to be less attentive to 
their infants’ formula or milk intake, as well as to their hunger and satiation cues.   
5.3 Predictors of Maternal Distraction 
 With respect to maternal and infant predictors of distracted feeding, findings from 
the present study illustrated that a significantly higher proportion of distracted mothers 
compared to non-distracted mothers were not married, and that there was a trend towards 
a higher proportion of distracted mothers having lower incomes than non-distracted 
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mothers. In addition, distracted mothers tended to use less responsive feeding and more 
pressuring feeding than non-distracted mothers. 
5.3.1 Psychosocial Stressors 
 The finding that a lower proportion of distracted mothers were married compared 
to non-distracted mothers is consistent with previous research revealing that unmarried 
mothers were twice as likely to develop major depression and significantly more likely to 
report higher levels of chronic stress, less perceived social support, and lower levels of 
social involvement than married mothers.
72
 With these added life stressors, it is plausible 
that single mothers may be less attentive to their infants, including during the feeding and 
other interactions. The finding from the present study that a marginally higher proportion 
of distracted mothers had lower incomes than non-distracted mothers is supported by the 
same line of reasoning, in that the stressors that come along with living in poverty is 
predictive of developing depression.
73
 For example, one study found that material 
hardships, such as deactivation of phones and problems paying bills increased the 
likelihood of low-income women reporting being depressed by 1.8 and 1.5 percent 
respectively.
73
 While mental health status, such as depression, was not collected in the 
present study, it is possible that stress and/or depression moderated associations between 
marital status, income level and distracted feeding, especially given previous findings 
that high emotional distress impairs maternal sensitivity to infant cues.
49,50
 
5.3.2 Feeding Styles 
 The finding that distracted mothers trended towards using more pressuring and 
less responsive feeding styles is consistent with prior research revealing that pressuring 
feeding is characterized by practices that are out of sync with infant cues, such as 
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encouraging the infant to finish the bottle or using food to soothe the infant, whereas 
responsive feeding is characterized by child-centered practices and sensitivity to infant 
hunger and fullness cues.
12
 Whereas pressuring feeding style is associated with higher 
infant energy intake, lower likelihood of breast-feeding and greater likelihood of 
inappropriate feeding,
11
 responsive feeding is associated with a significantly lower 
likelihood of inappropriate feeding, hence reducing the risk of overfeeding.
11
 Further 
research is needed to determine whether reducing levels of pressuring feeding styles and 
increasing levels of responsive feeding styles may reduce mothers’ tendencies toward 
distracted feeding.  
5.3.3 Other Hypothesized Predictors 
 The lack of association between distracted feeding and the other mother and 
infant characteristics, such as mothers’ reports of using food to soothe their infants, 
parenting confidence or mothers’ perceptions of their infants’ appetites, may be due to a 
variety of factors.  However, it is possible that the main factor was that the small sample 
size of this study limited the abilities to find these associations. Previous studies with 
larger samples have noted associations between mothers’ reports of using food to soothe 
and higher weight status,
22
 lower parent self-efficacy and disconnectedness from the 
infant,
51
 and mothers’ restrained and disinhibited eating styles and their use of restriction 
and monitoring during infant feeding.
67
 Thus, future research with larger samples should 
explore whether similar associations between mothers’ use of food to soothe, parental 
self-efficacy, and eating styles are similarly associated with tendencies toward distracted 
infant feeding.  
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 It is also possible that mothers who were distracted during the present feeding 
study are also distracted outside of the infant-feeding interactions and across other 
domains. This might be particularly true if they are dealing with stressors that are 
affecting their mental health and in turn leading to difficulty concentrating.
73
 Given that 
the majority of predictors in the present study were self-reported by the mothers, it is 
possible that distracted mothers are at greater risk for biased reporting, and therefore may 
not be providing accurate information about their infant feeding practices and styles, their 
own eating behaviors, and their parenting skills.  Future studies should acknowledge the 
possibility that self-reports may have limited abilities to identify mothers at risk for 
distracted feeding, given the potential lack of self-awareness inherent in this behavior.  
While maternal perceptions gleaned from self-report measures are valuable, it may be 
necessary to combine self-reports with more objective measures of infant and mother 
characteristics to better understand which mothers and infants are at greatest risk for 
over-feeding due to maternal distraction.   
5.4 Limitations 
 No study is without limitations; there are several aspects of the present study that 
would be valuable to improve upon in future research. The sample size was small and 
may have been the primary reason for many of the results not reaching significance. In 
addition, the present study was an analysis of existing data, and thus was not powered to 
compare the feeding outcomes and characteristics of distracted and non-distracted 
mothers. Another limitation of the present study was that it was conducted in a 
laboratory, rather than a more natural setting such as participants’ homes. Although every 
attempt was made to acclimate the mothers and infants to the laboratory setting, it is 
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possible that the behaviors of the mothers and infants were not representative of their 
everyday behaviors. Similarly, participants also may have been acting differently than 
they would have in their free-living environments because they knew they were being 
watched, and perhaps felt they were being judged, causing them to act in ways they felt 
the researchers wanted them to act. Additionally, because mothers were told they were 
participating in an infant feeding study, it is possible that they felt the need to feed their 
infants before they were ready in order to expedite their time in the laboratory. Also, 
mothers and infants were assessed only one time; observations over a longer duration of 
time may have provided better insights into their typical feeding behaviors. Finally, the 
sample was comprised primarily of black and lower income mothers and their infants, 
limiting the ability to generalize findings to mothers of different races and ethnicities and 
income status.   
CHAPTER 6: CONCLUSIONS AND FUTURE DIRECTIONS 
 Rapid infant weight gain is a strong predictor of later obesity risk;
40,41
 thus, 
effective targets for prevention efforts are needed to reverse the continued high 
prevalence of overweight status and obesity in childhood.
1
 Given the potential for 
mothers or caregivers to influence their infant’s eating behaviors through their feeding 
practices and styles, more insight into mothers’ feeding practices, and how to optimize 
them, is essential. The current study sought to evaluate the effects of maternal distraction 
during feeding interactions on feeding outcomes, as well as to reveal potential predictors 
of which mothers and infants may be more prone to and affected by distracted feeding.  
 This is the first study to explore maternal distraction during mother-infant feeding 
interactions, and has opened a new avenue for a great deal of further research. Future 
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studies evaluating distraction and infant feeding outcomes should first and foremost 
include larger sample sizes as well as more diverse pools of participants in order for the 
findings to be able to generalize to a broader spectrum of people. Furthermore, future 
studies might benefit from utilizing home-based setting, as opposed to a lab-based setting 
to elicit more natural participant behaviors. Re-examining the same specific aims within 
an experimental study is essential in better understanding the direction of causation for 
associations between mothers’ distracted feeding and sensitivity to infants’ cues, and 
infants’ formula/milk intake. Findings from experimental studies would provide an 
important evidence-base for novel education efforts targeting mothers who are most 
vulnerable to being distracted feeders. Educational strategies might include first teaching 
mothers ways to increase their mindfulness while feeding their infants, by identifying 
each time during the feeding interaction that they become disconnected from their 
infants, and then bringing their attention back the feeding interaction. Accordingly, by 
becoming more mindful of their typical feeding behaviors, they would be in a more 
optimal position for further instruction on responsive feeding.  
In sum, distracted feeding may be a significant factor preventing mothers from 
feeding their infants responsively, and in effect may play a role in rapid infant weight 
gain. However, further research is needed to confirm and better understand these 
associations. Increased knowledge in this area could lead to the development of 
educational strategies aimed towards reducing distracted feeding in mothers most at risk 
for engaging in this behavior, and ultimately lead to the prevention of rapid infant weight 
gain, thus reducing rates of childhood overweight and obesity.  
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